Climate change has adverse effects on household food security and on poverty alleviation among pastoralists. This study used unique household-level data from 415 pastoral households from three sub-counties-of Narok County in Kenya to identify the major determinants of their decision to select different community-based adaptation strategies to impacts of climate change. The results from a logit model indicated that the household head characteristics (gender, education (secondary and university level), marital status, and the main occupation), socio-economic and institutional factors (access to credit, access to water, and access to climate related information) were important in enhancing the adoption of the adaptation strategies to impacts of climate change. Therefore, to enhance the resilience of pastoral communities to impacts of climate change, policies that incorporate indigenous knowledge, promote community-led adaptation, enhance effective and appropriate dissemination of climate-related information at the local level and those that provide access to relevant institutions should be formulated. In addition, livestock off-take schemes, and framework needs to be set through the establishment of effective and efficient livestock markets specifically in the pastoral areas in order to cushion pastoralist from deepening into food insecurity and poverty during the occurrences of extreme climate events.
In response to this, pastoralists in this place used to sell cows and goats prior to impending droughts in the past but due to the current unpredictability of droughts and rainfall, they have had to incur great losses and reduction in the cash income derived from the sale of livestock and its products [9] [14] . This is because their capacities to cope with these climate-related shocks are lower and dynamic due to lack of economic and natural resources, poor social networks, lack of entitlements, poor marketing institutions and governance, unskilled human resources, and low uptake of modern technology [15] .
The Maasai community being the occupants of this area earns their living from pastoralism and tourism both of which are threatened by the effects of climate change related shocks. Therefore, the combinations of all these effects of climate change have adversely affected the livelihoods of the Maasai community.
Besides, the frequency and severity of both droughts and floods is also expected to increase in coming years, which will ultimately, lead to increased food insecurity (food shortage and poverty); loss of livelihoods; receding natural resources particularly watering points and pasture; wildlife and livestock deaths during droughts; increased human, livestock, and wildlife diseases; changes of wildlife habitats and loss of biodiversity; and human-human and human-wildlife conflicts [12] [13] . Although the extensive practice of pastoralist in Kenya suggests income as a driving factor, little past work has addressed the factors that influence the decision to adopt different community-based adaptation strategies at household-level to impacts of climate change in Narok County. Therefore, it is against this backdrop that this study sought to explore the main drivers and incentives of the adaptation strategies that are possibly being practiced in Narok
County. This would be imperative in the wake of the current debate on the impacts of climate change on poor pastoralist households' livelihood situations.
Furthermore, it would be valuable to the relevant stakeholders since it would complement the debate on pastoralism vis a vis climate change, and provide a basis for reformulation of strategies that are geared towards sustainable development.
Conceptual Framework: Adoption of Adaptation Strategies by Pastoralists
Adaptation strategies refer to actual adjustments, or changes in decision environments, which might ultimately enhance resilience or reduce vulnerability to observed or expected changes in climate [16] . In this study, a utility maximisation function was used in the presence of risk to conceptualize the decisions taken by pastoralists' to adopt the community-based adaptation strategies. It was assumed that the utility to these pastoralists was not defined by expected higher returns, but was derived from income stability and the implied reduction in downside risk, especially when an adaptation strategy is adopted. A risk-averse household/pastoralist maximises utility by adopting a community-based adaptation strategy that gives higher benefits than the benefits realized DOI: 10.4236/as.2019.105054 692 Agricultural Sciences without choosing to adopt at all. In accordance with [17] and [18] , the utility function was defined as follows:
where i U is the perceived utility from the selection of a community-based adaptation strategy (i), i C is the non-stochastic component and i δ is the disturbance term indicating variation in pastoralist income. The coefficient (y)
captures the risk aversion of individual pastoralist, which would affect the degree of the variability in their income i δ . Following [19] , this coefficient was defined 
Pastoralist households' who are risk averse are more likely to adopt any community-based adaptation strategy, and the utility of that choice (
given by the revenues generated by that strategy less the total variable costs incurred in its adoption. Therefore, given an array of adaptation strategies, a risk-averse pastoralist will choose to adopt any community-based adaptation strategy, say D, that yields a higher expected utility than the alternatives, say Z, i.e.
( ) ( )
where the first term is the expected utility of implementing a community-based adaptation strategy D, and its associated costs D C , while the second term is the expected utility of implementing a community-based adaptation strategy Z and its associated costs Z C .
Materials and Methods

Study Area and Data
The study was carried out among pastoral community of Narok County in 2017, which is found in the 
The Empirical Model Specification
The theoretical basis of this study is premised on the fact that pastoralist act to maximize both utility and profits and hence rationale in their decisions. A huge potential exists when a household adopt the appropriate community-based adaptation strategies and consequently, a pastoral household who exploit this potential will be well-off in terms of welfare gains. Therefore, the decision to cope with impacts of climate change and possibly using community-based adaptation strategies is driven by the expected higher utility and is considered under the general framework of utility or profit maximization [20] [21]. Although we cannot directly observe utility, pastoralists' actions are observed through the choices they make. For instance, we assume that U j and U k represent a household's utility choices for adopting and not adopting the adaptation strat-egies, which are denoted by Y j and Y k respectively. The linear random utility model could then be specified as:
where U j and U k are perceived utility choices for adopting and not adopting the community-based adaptation strategies j and k, respectively, X i is the vector of explanatory variables that influence the perceived desirability of each choice, β j and β k are utility shifters (coefficients), and ɛ are error terms assumed to be independently and identically distributed [22] . This framework sets the foundation for this study empirical model (Logistic regression model) for the determination of the factors that influence the adoption of the community-based adaptation strategies by pastoralists in Narok county of Kenya. The adoption of the community-based adaptation strategies to impacts of climate change in this study includes many possible responses that are used by pastoralists towards the reduction of their vulnerability to impacts of climate change by making them better able to adjust to climate change and variability, moderating potential damages, and helping them cope with adverse consequences [1] . The response variable in this case is dichotomous (binary choice variable); includes a "yes" or "no" type (those who adopted or those who did not adopt the community-based adaptation strategies) variable. The three most commonly used approaches to estimate such dummy dependent variable regression models are 1) the linear probability model (LPM), 2) the logit, and 3) the probit. The Logit and the probit models are the most frequently used models when the dependent variable happens to be dichotomous [23] [24] [25] . The logit and probit models are quite similar in most applications.
The main difference between the two is in the nature of their distribution, which is captured by Cumulative Distribution Function (CDF). Probit has a normal distribution while logit has a logistic (slightly flatter tails) distribution and therefore, the choice of probit versus logit regression depends largely on the distribution assumption one makes. Due to its comparative mathematical simplicity, many researchers have used the logit regression model in practice. [24] argues that logistic regression is powerful, convenient and flexible and is often chosen if the dependent variables are of categorical nature and/or it is not normally distributed. Some of the predictor variables in the study objectives are categorical and therefore this study will apply binary logit model to identify the factors that influence the adoption of adaptation strategies to ICC amongst pastoralists in Narok County. Following the recommendation of [25] , the cumulative logistic probability model is econometrically specified as:
where, i P is the probability that pastoralists used at least one adaptation strate-
X represents the i th explanatory variables; Agricultural Sciences e denotes the base of natural logarithms, which is approximately equal to 2.718; α and i β are parameters to be estimated. Central to the use of logistic regression is the logit transformation of p given by Z. that is, to get linearity, we take the natural logarithms of odds ratio Equation (1), which results in the logit model as given by:
where Z i is the indicator of pastoralists' household that adopted the community-based adaptation strategies or not, P is the probability of the event's occurrence, X i is a vector of household socio-economic, demographic, institutional, and communication characteristics (Table 1) . α is a constant, β i are corresponding vectors of regression and ε is disturbance term. The variables that were considered are age, education level, marital status, gender, main occupation, and access to capital, information, labour, water and other infrastructural services (roads, health among others) by the pastoralist.
Results and Discussion
Descriptive Statistics
The respondents were asked questions about whether they witnessed changes in climate ever since they reside in the area. Furthermore, those pastoralists who had witnessed changes in climate were subsequently asked if they had faced some impacts from the changes and further, if they had responded to them by adopting community-based adaptation strategies that would counteract the 
Determinants of the Decision to Adapt to Impacts of Climate Change-Related Risks
The study finally sought to determine the main factors that were responsible for the decision to adopt the community-based adaptation strategies by the pastoral households in Narok County. This objective was achieved through the use of a logistic regression model and the results are presented in Table 3 . The results from the logit regressions (marginal effects) showed that several factors influence the decision to adopt or not to adopt the community-based adaptation strategies by the pastoral community. These included; education (secondary level), occupation (civil servant/salaried and farmer), marital status, gender, access to capital, water, and information of the pastoralists. adaptation strategies to impacts of climate change from the results. This also implied that the level of education of a pastoralist had an influence on the decision to adapt, in that the higher the education level of pastoralist is, the lower the adoption of community-based adaptation strategies against the impacts of climate change and vice versa. This could be attributed to the fact that as the level of education was advancing, people would tend to shift their focus from pastoralism to other livelihood options such as seeking employments in bigger towns and/or cities and therefore they were less likely to participate in pastoralism as a means of livelihood.
The findings were similar to those documented by [29] who reported that higher level of education had negative relationship with the adoption of terracing and inorganic fertilizer as adaptation strategies to impacts of climate change inversely related to adoption of some adaptation strategies to impacts of climate change in Forte-Jacques. On the contrary, [31] indicated that, farmers with higher levels of education were more likely to use improved technologies in order to adapt to impacts of climate change.
Furthermore, occupation of the household heads who were civil servantsor in salaried employment significantly had positive influence on the uptake of the community-based adaptation strategies among the pastoralist. This implied that household heads with off-farm employment were more likely to adopt the community-based adaptation strategies to impacts of climate change because they could be more stable financially to be able to adapt. Similarly, pastoral household heads working as casual labourers were having significant but negative effects on the adoption of the community-based adaptation strategies. This could be attributed to the fact that casual workers were not always available especially during the period of extreme weather conditions when the demand for cash is at its peak and hence the inverse relationship. The results were in agreement with the sentiments of a focus group discussant who reported that some of the pastoralists engaged in the conservancies as casual labourers were enjoying the marginal benefits of being there by allowing their livestock to graze in the conservancies during the long dry spell hence did not feel the problems faced by their counterparts outside the conservancies. The results were also in agreement with those of [32] [27] and [33] who noted that farmers who had other income options could afford the cost of irrigation which was an ex-ante strategy, and could use less of the agronomic practices such as soil conservation and the use of different crop varieties which were ex-post adaptation strategies.
On the other hand, the household heads whose occupation was pastoralism had positive and significant influence on the decision to adopt the community-based adaptation strategies to impacts of climate change. This results indicated that households with pastoralism as their main occupation had the highest probability of adopting the community-based adaptation strategies to impacts of climate change because they focused all their resources and energy towards improving their livelihood which was their only source of income [32] [34] [14] .
These findings therefore illustrated that the decision to adapt to impacts of climate change is strongly dependent on the characteristics of the pastoralists themselves and therefore, the policy intervention that seeks to enhance these characteristics will have significant impact on adaptation. [27] , earlier on pointed out that when local people play a role, there is a sense of ownership and they feel empowered. Furthermore according to [28] and [14] community-based tool in adaptation process is the best tool, since it seeks to facilitate the local adaptation capacities of the community at the same time promotes initiative and creativity of the people.
The results further illustrated that the married household heads had statistically significant and positive influence on the adoption of the communi-ty-based adaptation strategies towards mitigating the negative effects of impacts of climate change. This was supported by the fact that, marriage is a basic unit of an institution which is a conduit to the access and use of the productive resources especially in the study area where cultural practices are strictly followed and adhered to. In addition, some of the productive assets for example land and other inherited assets, especially in the African context, are not transferred to an individual who is not married [14] .
Gender of the household head was found out from the results to be statistically significant with positive effects on the adoption of the community-based adaptation strategies to impacts of climate change among the pastoral community. This implied that male-headed households among the pastoral community were more likely to adopt the adaptation strategies to impacts of climate change.
This was attributed to the fact that men in the African culture are regarded as the owners of productive resources [34] and hence can be flexible in carrying out any adjustments in these assets/resources including using them as collateral in financial institutions to acquire credit facilities. In other words, men are more able to diversify income sources and adapt to climate change because they are in control of household financial resources. These findings were confirmed by the results of previous studies which revealed that in Sub-Saharan Africa (SSA), female household heads have lower levels of education, less access to markets and credit and other inputs and hence less likely to meet the community-level investment demands of climate change adaptation strategies [35] . In addition, [36] found out that male headed households had a positive relationship with adoption of climate smart technologies in Kenya, which are regarded as the best adaptation to impact of climate change. Moreover, gender had been reported to be having positive relationship with the adoption of irrigation [37] , and fallow and terracing [29] , as African farmers' strategies for adapting to climate change in Ethiopia and Uganda respectively.
The study results further showed that access to socio-economic and institutional services such as capital, water, and information were significant with positive effects on the decision to adopt the community-based adaptation strategies that are taken by the pastoralist households. This implied that household who had access to these services and resources were more likely to adopt appropriate community-based adaptation strategies to counteract the negative effects from the impacts of climate change. This was because access to water and capital for example would enable the pastoral households to meet the cost of adaptation strategies that were costly like irrigation which is the best strategy against dry spell/drought events. The study result was consistent with previous findings that indicated that access to credit was an important variable which commonly had a positive effect on the adoption of the community-based adaptation strategies to impacts of climate change [31] [38] . On the other hand, information access was a necessary and sufficient factor that aids in the adoption of the community-based adaptation strategies to impacts of climate change since it disseminates [40] [41] . Similar sentiments were argued by [16] and [40] , who asserted that farmers were more willing to make more significant changes to their farming practices but they were unable to do so due to constraints, including lack of money needed for the investment, lack of resources (water or land), lack of inputs and lack of information.
Conclusions
The study sought to determine the factors that affect the decision to adopt the community-based adaptation strategies among the Maasai pastoralist in Kenya using a logit model. The model results from the marginal analysis indicated that household heads' characteristics such as gender, education (secondary and university level), marital status, and the main occupation (farmer, casual labourer, and civil servant/salaried), had significant effect on the choice of adaptation strategies to impacts of climate change. The study further revealed that socio-economic and institutional factors such as access to credit, access to water, and access to climate related information were important in enhancing the adoption of the adaptation strategies to impacts of climate change.
These results are of policy implication where there is a need for the integration of indigenous knowledge system that can lead to effective adoption of adaptation strategies towards safeguarding pastoral livelihoods. At the same time there is a need for clear policies on how climate information can be effectively and appropriately disseminated at the local level so as to reach every part of pastoral areas and to keep them abreast of climatic changes and be in a position to salvage their livelihoods on time. Therefore, the government (of Kenya) in collaboration with agricultural sector stakeholders, and mobile service providers should assist the pastoralists in ensuring the development of efficient and effective mobile phone-based agricultural information access systems that will relay the required information in real time. These will also promote access to other services such as mobile banking and credit markets/services that can be channelled through such systems, hence easing the credit challenges faced by pastoralist, especially in remote rural areas where formal financial services are limited. Moreover, critical information, for instance, those that clearly indicate the adaptation strategies that work together (compliments), and that do not substitutes should be designed and incorporated in such systems. Market information like the knowledge and prices for livestock can also be incorporated in these systems for ease of accessibility by pastoralist and other actors along the livestock value chains especially during prolonged drought periods.
